Worldwide, colorectal cancer (CRC) is the third most frequently diagnosed cancer in men and the second in women. Metastatic disease develops in more than half of the patients and carries a poor prognosis. Over the past three decades, significant advances have been made in the treatment of metastatic colorectal cancer (mCRC). The development of new cytotoxic agents and the incorporation of target-specific agents in first-, second-, third-, and nowadays even fourth-line treatment has prolonged median overall survival up to 24-28 months.
INTRODUCTION
Worldwide, colorectal cancer (CRC) is the third most prevalent cancer in men and the second in women. Globally, CRC has an estimated yearly incidence of more than 1.2 million and an annual mortality of over 600,000 [1] . Metastatic disease develops in 50 % of patients and carries an ultimately fatal prognosis, with 5-year survival rates of only 10 % [2] .
Over the past three decades, significant progression has been made in the treatment of metastatic colorectal cancer (mCRC). Cytotoxic chemotherapy has changed from single-agent intravenous (i.v.) bolus 5-fluorouracil (5-FU) to a plethora of regimens containing 5-FU/ capecitabine, irinotecan, and/or oxaliplatin. In addition to these cytotoxic chemotherapies, the development and integration of so-called target-specific agents into the treatment of mCRC has further initiated a change in treatment paradigms and has profoundly shifted expectations in patients. By carefully selecting patients and combining and/or sequencing the currently available treatment options, median overall survival (OS) for mCRC patients has gradually increased from a median of 6 months to a median that is currently 24-28 months [3] .
Unfortunately, however, until now no major gains have been made in 5-year survival rates and the number of patients cured from mCRC still remains disappointingly low. Target-specific agents that have found their way into the treatment of mCRC can be divided into agents targeting the tumoral epidermal growth factor receptor (EGFR), and those targeting the vascular endothelial growth factor (VEGF) and its receptors (VEGFR) expressed on endothelial cells. In this review, the authors will not discuss EGFR inhibition strategies, but will focus on the role of VEGF Oxaliplatin, a platinum derivative, formed another milestone in mCRC treatment. Two randomized trials evaluated the addition of oxaliplatin to a regimen of 5-FU/leucovorin in first-line therapy for mCRC. The results showed a higher response rate, increased PFS, but had no significant effect on OS [16, 17] . A phase 3 trial demonstrated efficacy of oxaliplatin in addition to 5-FU/leucovorin as second-line therapy for mCRC [18] . In 2002, these data led to the approval of oxaliplatin for treatment in mCRC, and since then oxaliplatin is considered another essential part of treatment strategies in this disease [19] . shown their effectiveness in first-and/or second-line treatment settings of mCRC [20] .
Although upfront combination therapy is frequently used, especially in patients with symptomatic disease or in patients in whom a response is required to open possibilities for additional treatment, such as surgery, exposure to all mentioned cytotoxic drugs throughout the sequential lines of treatment of mCRC appears to be as justifiable as a specific combination of therapies at a particular moment [21] .
ANTIANGIOGENIC AGENTS IN mCRC: BEVACIZUMAB
Bevacizumab is a humanized monoclonal antibody that binds to VEGF. Bevacizumab prevents binding of circulating VEGF-A to specific endothelial VEGFRs, which results in the inhibition of VEGF signalling and angiogenesis [22] . almost invariably increases response rates and PFS [23] . Of note, bevacizumab showed impact on OS in only one randomized study, which used the 5-FU/leucovorin and irinotecan (IFL) regimen containing bolus 5-FU and irinotecan administration as a backbone [6] . This IFL schedule is generally considered to be less active than infusional 5-FU schedules.
In second-line treatment of mCRC, the E3200 study demonstrated improvement in OS of bevacizumab when combined with FOLFOX [7] . In this study, bevacizumab was dosed at 10 mg/kg every 14 days. In addition to these randomized trials, the observational Bevacizumab Regimens:
Investigation of Treatment (BRiTE) and Avastin Registry: Investigation of Efficacy and Safety (ARIES) studies suggest that the use of bevacizumab could be effective after progression in first-line mCRC treatment [24, 25] . In a multivariate analysis, the sustained inhibition of angiogenesis was found to be associated with improved survival. However, findings from observational studies may be prone to bias and, therefore, should be interpreted with great caution. A second phase 3 clinical trial with a similar design stopped accrual when results of the TML study were released [26] . Results from this study, however, also showed that the continuation of bevacizumab beyond progression in patients with mCRC resulted in a significant benefit in PFS. A dose-escalation study of subcutaneousadministered aflibercept in 38 patients with advanced solid tumors revealed proteinuria, fatigue, injection-site reaction, nausea, myalgia, anorexia, hypertension, and hoarseness as the most frequently occurring side effects [30] . Grade 3/4 hypertension and proteinuria occurred in 8 and 3 % of patients, respectively, and was reversible. Due to solubility and dosing limits with the subcutaneous formulation, the maximum tolerated dose could not be determined.
ANTIANGIOGENIC AGENTS
In a phase 1 dose-escalation study of i.v. aflibercept in combination with irinotecan, infusional 5-FU, and leucovorin (LV5FU2) in 38 patients with advanced solid tumors, the recommended dose of aflibercept could also be set at 4 mg/kg i.v. every 2 weeks [31] . The most common grade 3/4 adverse events with the 4 mg/kg dose were neutropenia, hypertension, fatigue, and diarrhea. Antitumor activity was assessed in 10 evaluable patients receiving aflibercept at the 4 mg/kg dose. Five patients had partial responses (three colorectal cancer, one pancreatic cancer, one synovial carcinoma) and five patients had stable disease lasting more than 3 months [31] .
Phase 2
A multicenter, open-label, phase 2 clinical trial investigated aflibercept in patients with previously treated mCRC [32] . In total, 75 patients were enrolled in two cohorts, bevacizumab naïve (n = 24) or bevacizumab treated (n = 51). Single-agent aflibercept was given at the dose of 4 mg/kg i.v. every 2 weeks. In the bevacizumab-naïve cohort, the best response was stable disease for 16 weeks or more in five patients. In the prior bevacizumab cohort, one patient achieved a partial response and six patients had stable disease for 16 weeks or more. The median PFS in the bevacizumab-naïve and prior bevacizumab cohorts was 2.0 months (95 % CI 1.7-8.6 months) and 2.4 months (95 % CI 1.9-3.7 months), respectively. The most common grade 3 or higher treatment-related adverse events were hypertension, proteinuria, fatigue, and headache. It was concluded that aflibercept was well tolerated and had limited single-agent activity in pretreated mCRC, regardless of prior therapy with bevacizumab.
The AFFIRM trial is a randomized phase 2 study investigating aflibercept combined with modified FOLFOX6 (infusional 5-FU/leucovorin and oxaliplatin) in first-line treatment of mCRC [33] . The primary endpoint of this study was PFS rate at 12 months. The secondary outcome measures included overall response rate, PFS, and OS. Preliminary results show no significant difference in PFS at 1 year.
Phase 3
The phase 3 VELOUR trial was a randomized, placebo-controlled study evaluating the combination of aflibercept plus FOLFIRI in the These results suggest that aflibercept is effective for patients with mCRC who progressed after first-line bevacizumab-containing therapy.
In the near future, a randomized study of aflibercept is planned for patients with mCRC who have received perioperative FOLFOX chemotherapy and have subsequently undergone complete resection or ablation of metastatic disease [35] . However, and to put the data into a critical perspective, current antiangiogenic therapies are effective to only a limited degree in a small, poorly-predictable subset of patients with mCRC. Additional studies, therefore, will be necessary to determine the exact role of aflibercept in various subsets of patients, and hopefully these future trials will reveal optimal combinations with all agents currently available. This clinical research will have to be focussed on the recognition and/or development of biomarkers that may help to select those patients most likely to benefit from angiogenesis inhibition. Reliable markers can then predict the response and ultimately prognosis of patients, and will as such provide the foundation for an optimally individualized/ personalized treatment of mCRC.
CONCLUSION
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